Role of the C-terminal region in the allosteric properties of Escherichia coli phosphofructokinase-1.
In order to investigate the role of the carboxy-terminal segment in the catalytic, regulatory, and structural properties of the major allosteric phosphofructokinase (ATP:D-fructose-6-phosphate-1-phosphotransferase: EC 2.7.1.11) from Escherichia coli, the corresponding gene has been modified at either of two sites using oligonucleotide-directed mutagenesis: the codon at position 279 was changed from TAC (Tyr) into TAA (Ochre), and the codon at position 311 from TGG (Trp) into TAG (Amber). The gene mutated at position 279 is not expressed as an active enzyme, probably because a polypeptide chain lacking 41 C-terminal residues cannot fold and/or assemble under the intracellular conditions. The gene mutated at position 311 is expressed as an active enzyme which has been purified to homogeneity. The fluorescence of this protein shows that it has no tryptophan, which confirms that the last nine residues at the carboxy terminal are missing. This derivative has almost the same specific activity and affinities for the two substrates (fructose-6-phosphate and ATP) as intact phosphofructokinase; the saturation by fructose 6-phosphate is also very cooperative. The last nine residues are thus not important for substrate binding, homotropic cooperativity, and catalytic efficiency. The activity of the mutant enzyme is still sensitive to activation by GDP or inhibition by phosphoenolpyruvate, but its affinity for the allosteric effectors is reduced. The carboxy-terminal segment also appears to contribute to the stability of the interactions between subunits: the mutant protein is less stable than the wild type towards denaturation by heat or guanidinium hydrochloride.